Cyclic dinitrones underwent nucleophilic substitution of the hydrogen atom in the reaction with a paramagnetic carbanion, the lithium derivative of 4,4,5,5 tetramethyl 4,5 dihydro 1H imidazol 1 oxyl 3 oxide, to give polyfunctional nitronyl nitroxyls.
Development 1 and further improvement 2,3 of efficient methods for the synthesis of lithium derivative of 4,4,5,5 tetramethyl 4,5 dihydro 1H imidazol 1 oxyl 3 oxide (1) stimulated interest of researchers to the reactions of 1 with electrophiles. As a result, a representative series of new polyfunctional mono and polynitroxyls and their hetero spin complexes were obtained. 4- 7 The present work con tinued these investigations and was devoted to the studies of the products of the reaction of 1 with sterically hindered cyclic dinitrones 2 and 3. Based on the known data on the ability of nitrones to be involved into the nucleophilic addition reaction at the double bond carbon atom, [8] [9] [10] [11] we suggested that the reaction of 1 with 2 or 3 would allow us to furnish an original group of spin labeled derivatives. In fact, the reaction of 1 with nitrone 2 led to a mixture of products, from which a hetaryl substituted nitronyl nitr oxyl 4, the product of the S N H reaction, was isolated in 30% yield (Scheme 1).
The reaction of 1 with dinitrone 3 containing no me thyl group at the double bond led to nitronyl nitroxyl 5, the elimination product, in no more than 5% yield (Scheme 2). The main pathway of the reaction was oxida tion of adduct 6 to yield product 7. In this case, either atmospheric oxygen or nitroxyl present in the reaction mixture played the role of the oxidant. The oxidative func tion of the nitroxyl was confirmed by the isolation from the reaction mixture of hydroxylamine 8, the product of three electron reduction of 7, in 15% yield. The lower steric hindrance of adduct 6 as compared to the inter mediate 9 (see Scheme 1), apparently, favored the oxida tive transformation of the adduct. It should be noted that such a process, formally leading to the replacement of the hydride ion by a nucleophilic group, is also characteristic of the S N H reactions of aromatic substrates. 12 The structures of all the compounds obtained were confirmed by X ray crystallographic data, magnetochem ical measurements, and spectroscopic methods. Accord ing to the data of X ray diffraction studies, nitroxyls 4, 5, and 7 (Figs 1-3 ) have molecular structure. In hydroxyl amine 8, the presence of the OH group promotes forma tion of the H bonds combining the molecules in the chains (Fig. 4) . The bond distances of all the N Im -O bonds (Table 1) The ESR spectrum of nitroxyl 4 and its simulated coun terpart are shown in Fig. 5 . The spectrum has a character istic of 2 imidazoline nitroxyls pattern of a dominating quintet from two equivalent N nuclei with the additionally resolved substructure from one of the N nuclei of the dihy dropyrazine ring and the broadening from 12 equivalent protons of the methyl groups. The multiplet patterns in 
C (15) C (10) C (13) C (22) C (14) O (7) C (19) N (2) C (9) O (3) O (4) N (11) C (23) C (5) N (8) C (20) C (12) O (17) N (1) C (21) C (18) C (6) C (16) the ESR spectrum of nitroxyl 4 is well enough simulat ed when the following parameters are used: a N(1) = = a N(3) = 0.720 mT, a N(4´) = 0.096 mT, a 12H = 0.018 mT; g iso = 2.0065 mT. As compared to the spectrum of nitroxyl 4, the ESR spectrum of compound 5 ( Fig. 6 , a) has more complicated structure of multiplets. Its satisfactory simulation was achieved with the assumption of a hyperfine coupling (HFC) on two N nuclei of the dihydropyrazine ring: a N(1) = = a N(3) = 0.718 mT, a N(4´) = 0.080 mT, a N(1´) = 0.018 mT, a 12H = 0.017 mT, a H = 0.008 mT; g iso = 2.0068. Unlike the spectra of the preceding compounds, the simulation of the ESR spectrum of nitroxyl 7 (Fig. 6, b) consistently gives different HFC constants on two N nuclei of the imid azoline fragment: a N(1) , a N(3) = 0.728 and 0.708 mT, a N(4´) = 0.086 mT, a 12H = 0.018 mT; g iso = 2.0067 mT. Similarly to the spectrum of 4, the spectrum of 7 exhibits only one N atom of the dihydropyrazine ring with slightly lower HFC constant.
In conclusion, the studies undertaken in this work showed that the spin labeled 1 was involved into the S N H reaction with nonaromatic 2,3 dihydropyrazine 1,4 di oxides, leading to new polyfunctional nitronyl nitr oxyls, whose structures were confirmed by X ray crystallo graphy. This result deserves attention as a methodical approach to the synthesis of spin labeled nitrones and, in the prospect, as a new possibility of introduction of spin labels at the sp 2 hybridized carbon atom of carbonyl compounds. C (11) C (3) C (20) C (17) O (10) C (6) N (2) C (18) O (15) O (1) N (14) C (13) C (5) N (9) C (21) C ( Figure 1 show the data for the ordered molecule.
C (14) C (10) C (2) C (11) C (9) O (1) C (6) N (2) C (8) O (4) N (4) C (7) C (3) N (1) C (12) N (3) C (13) C (5) C (4) C (1) C (15 (4 and 7) and CuK irradia tion,  = 1.54178 Å (5 and 8) , T = 240 K, allowance for absorp tion was made using the Bruker SADABS version 2.10 program). The structures were solved by direct methods and refined by the full matrix least squares method in anisotropic approximation for all the nonhydrogen atoms. Positions of some H atoms were localized in the differential syntheses of electron density; for them, as well as for the rest of H atoms, whose positions were calculat ed geometrically, the refinement was performed using the riding model according to the standard procedure. All the calculations in the solving and refinement of the structures were performed using the Bruker Shelxtl Version 6.14 program package. In the structure of 4, one of two crystallographically independent mol ecules was disordered over two positions with the population of 0.5 (in Fig. 1 , the structure of the ordered molecule is shown). 
